The absorption spectrum of the previously purified L-amino acid oxidase from the cyanobacterium Anacystis nidulans has shown considerable variation with each preparation and the spectrum in several preparations was quite different from the absorption spectrum of other simple flavoproteins (E. K. Pistorius and A. E. Gau, Biochim. Biophys. Acta 849, 203, 1986). Here we show that the spectral complexity and variability of the L-amino acid oxidase can be largely explained by the presence of a modified flavin derivative of yet unknown structure besides oxidized FAD and FAD semiquinone. After removal from the enzyme this modified chromophore has absorption maxima at 260, 396 and in the 600 nm region. This derivative of FAD seems to be formed in variable amounts during the purification of the enzyme. On the other hand, extraction of Anacystis photosystem II complexes which contain the flavoprotein, almost exclusively yields modified flavin derivatives and practically no authentic oxidized FAD. The spectrum of the chromophores which have been extracted from photosystem II complexes at different purification stages, is either similar (although not identical) to the spectrum of the chromophore extracted from the isolated L-amino acid oxidase or similar to the spectrum of reduced flavin. All extracted chromophores show a fluorescence emission in the 420 to 560 nm region when excited with light of 390 nm. These results indicate that the flavin present in the L-amino acid oxidase protein as well as in photosystem II complexes from A. nidulans rapidly undergoes modification reactions of yet unknown nature to yield several closely related FAD derivatives. This might possibly be the reason why so far no flavin has been detected in photosystem II. The presence of such modified flavin derivatives in photosystem II complexes of A. nidulans as shown here is an additional support of our hypothesis that an unusual flavin is functional on the donor side of photosystem II.
Introduction
Previously we have isolated and partially characterized a flavoprotein which has an L-amino acid oxidase activity, from the cyanobacterium Anacystis nidulans [1] . The isolated L-amino acid oxidase contains FAD as a prosthetic group, but the amount of authentic oxidized FAD (always refers to the amount of FAD which was determined in the reconstitution assay with the apoprotein of the FAD specific kidney D-amino acid oxidase) present in various enzyme preparations was greatly variable. Moreover, the absorption spectra of the various purified enzyme samples have shown considerable variation. Although the enzyme has the general characteristics of flavin (absorption bands in the 375 and 465 nm region), it Abbreviations: PS, photosystem; Chl, chlorophyll.
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Verlag der Zeitschrift für Naturforschung, D-7400 Tübingen 0341 -0382/88/0500 -558 S 01.30/0 showed additional absorption bands in the 400 and 600 nm region. These results have indicated that part of the enzyme contains a modified flavin of yet unknown structure besides authentic oxidized FAD [1. 2] .
Previous results have shown that the L-amino acid oxidase protein is partially associated with the thylakoid membrane in A. nidulans. When PS II complexes were isolated from these thylakoid membranes, the L-amino acid oxidase protein was found to be present in highly active, purified PS II complexes. Moreover, a number of results have indicated that this protein might be functional in photosynthetic water oxidation. Based on those experiments we have suggested that this enzyme may have a dual function: It has an L-amino acid oxidase activity in the absence of ions, but in the light and in the presence of Ca 2+ und CP this flavoprotein seems to become modified in such a way that it can now interact with Mn 2+ and catalyze the water oxidizing reaction of PS II [2, 3] . Those 
Materials and Methods
Purification of the L-amino acid oxidase from A. nidulans 
Isolation and purification of PS II complexes from A. nidulans
The PS IIa complex (complex after one sucrose gradient centrifugation) was isolated as described previously [2] . This complex was further purified by an additional sucrose gradient centrifugation. 
Results and Discussion

Purification and partial characterization of the L-amino acid oxidase from A. nidulans
The results of two different purifications of the L-amino acid oxidase from A. nidulans are given in Table I Table I Table II (in Table I the average specific activity of the top four fractions is given).
The corresponding absorption spectra and the fluorescence spectra of the two enzyme forms are given in Fig. 1 and 2 , respectively.
As can be seen in Fig. 1 , the purification A gave an enzyme which mainly contained oxidized flavin (absorption bands with maxima at 391 and 469 nm).
However, a shoulder in the 400 nm region and a small absorption band in the 600 nm region were also present. This enzyme had a high L-amino acid oxidase activity of 350 units x mg -1 protein (Table II) and in the 600 nm region (Fig. 4) . Although the absorption spectrum of enzyme B is quite different from that of enzyme A, the fluorescence emission spectra of the two enzymes were rather similar (Fig.   2 ). Only the emission in the 640 nm region was significantly higher in enzyme B than in enzyme A. 
Flavin in photosystem II complexes from A. nidulans
Although we have previously shown that the 
L-amino acid oxidase protein is present in PS II
